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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 


International application No. 
PCT/IB2004/004472 


Box No. I Basis of this opinion 


1 . With regard to the language, this opinion has been established on the basis of: 




[ X ] the international application in the language in which it was Tiled 




[ ] a translation of the international application into 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 


, which is the language of a 


2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of : 


a. type of material 




[ ] a sequence listing 




[ ] table(s) related to the sequence listing 




b. format of material 




[ ] on paper 




[ ] in electronic form 




c. umeoffiling/rurnishing 




[ ] contained in the international application as filed. 




[ ] filed together with the international application in electronic form 




[ ] furnished subsequently to this Authority for the purposes of search. 
-1 [ ] In addition in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has 

been filed or furnished, the required statement that the information in the subsequent or additional copies is identical to that in 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 


4. Additional comments : 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/IB2004/004472 



Box No. n Priority 

[ X ] The validity of the priority claim has not been considered because the International Searching Authority does not have in its 
possession a copy of the earlier application whose priority has been claimed or, where required, a translation of that earlier 
application. This opinion has nevertheless been established on the assumption that the relevant date (Rules 43bis. 1 and 64. 1 ) is 
the claimed priority date. 

2. [ 1 This opinion has been established as if no priority had been claimed due to the fact that the priority claim has been 
found invalid (Rules 43bis. 1 and 64. 1 ). Thus for the purposes of this opinion, the international filing date indicated above is 
considered to be the relevant date. 

3. Additional observations, if necessary : 
The priority claim based on US 60/573,339, filed 25.04.2004, cannot be verified as it was unavailable to this International Search 
Authority at the establishment of the Written Opinion. 



Form PCTASA/237 (Box No. II) (April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/EB2004/004472 



Box No. m Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of : 

[ ] the entire international application 
[X] claim Nos. 1-28 



relate to the following 



because: 

[ X ] the said international application, or the said claim Nos. 1-28 

subject matter which does not require an international search (specify) : 

Although claims 1-28 encompass a method of treatment of the human/animal body which this Authority is not required to 
examine under Rule 67.1(iv) of the PCT, the Written Opinion has been established on the basis of the alleged effects of the 
compounds referred to therein. 



[ ] the description, claims or drawings (indicate particular elements below) or said claim Nos. 
are so unclear that no meaningful opinion could be formed (specify) : 



[ ] the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed (specify): 



are so inadequately supported 



[ ] no international search report has been established for said claims Nos. 
[ ] a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 
[ ] furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative 

Instructions, and such listing was not available to the International Searching Authority in a form and maimer 

acceptable to it. 

, 1 funush a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
Instructions, and such listing was not available to the International Searching Authority in a form and manner 
acceptable to it. 

[ ] pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under 
Rule 13fer. 1(a) or (b). 

, 1 a meaningful opinion could not be forced without the tables related to the sequence listings; the applicant did not, wilh.n the 
described time limit furnish such tables in electronic form complying with the technical requirements provided for m Annex 
SSTJSi iA^SZe 1.* and such tables were not available to the Internationa. Searchmg Authonty m a form 
and manner acceptable to it. 

[ ] the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with the 

technical requirements provided for in Annex C-bis of the Administrative Instructions. 
[ ] See Supplemental Box for further details. 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/IB2004/004772 



Box No. IV 



Lack of unity of invention 



1 . [ ] In response to the invitation (Form PCT/1SA/206) to pay additional fees the applicant has, within the applicable time limit : 

[ ] paid additional fees 

f ] paid additional fees under protest and, where applicable, the protest fee 
[ ] paid additional fees under protest but the applicable protest fee was not paid 
[ ] not paid additional fees 

2. [X]This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to pay 
additional fees. 

This Authority considers that the requirement of unity of invention in accordance with Rules 1 3. 1 , 1 3.2 and 1 3.3 is 
[ ] complied with 

[ X ] not complied with for the following reasons : 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under Rule 13 .1 of the Regulations under the PCT: 

Grouo I - Claims 1-13 20-29 32, 33, 36, and 37 are directed to a method and composition comprising pre-B cell colony- 
Sing SSi^) that Results in modulation of the intracellular concentration of nicotinamide adenine dmucleotide 

G™d'i£ Claims 38 41 42 45, and 46 are directed to a method and composition comprising phosphonbosyl 
^SiZff^ i^ results in modulation of the intracellular concentration of nicotinarmde adenine dmucleotide 

whSin claims 14-19 and 30, 31, 34, 35, 39, 40, 43, and 44 can belong in either Group I or Group U. 

Since the nucleotide and amino acid sequences of pre-B cell colony^nhancing factor (PBEF). "Jjg^^^ 

v—h-t- /pppp^ and their roles in the modulation of nicotinamide ademne dmucleotide (NAD+) via the nai>+ 

« . and .1, directed to methods and compositions comprising these known 

proteins, lack a common special technical feature. 



Consequently, this opinion has been established in respect of the following parts of the international application : 
[X] all parts 

[ ] the parts relating to claim Nos. 
Form PCT/ISA/237 (Box No. IV) (April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/BB2004/004472 



Box No. V Reasoned statement under Rule 43te.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



. Statement 



Novelty (N) 


Claims 


1-46 


YES 




Claims 


none 


NO 


Inventive step (IS) 


Claims 


none 


YES 




Claims 


1-46- 


NO 


Industrial applicability (1A) 


Claims 


1^6 


YES 




Claims 


none 


NO 



2. Citations and explanations : 

Dl RONGVAUX A et al. Pre-B-cell colony-enhancing factor, whose expression is up-regulated in activated lymphocytes, is a nicotinamide 

Tosp^ribosyltransferase, a cytosolic enzyme involved in NAD biosynthesis. EUR J IMMUNOL 2002 Vol 32, pages 3225-3234 
D2 RONGVAUX A et al. Reconstructing eukaryotic NAD metabolism. BIOESSAYS Jul 2003 Vol 25, No 7 pages 683-690 
D3 ANDERSON RM et al. Manipulation of a nuclear NAD+ salvage pathway delays aging without altering steady-state NAD+ levels. 

BIOL CHEM 24 May 2002 Vol 277, No 21, pages 18881-1 8890 
D4 BITTERMAN KJ et al Inhibition of silencing and accelerated aging by nicotinamide, a putative negative regulator of yeast Sir2 and 

human SIRT1 . J BIOL CHEM 22 Nov 2002 Vol 277, No 47, pages 45099-45 1 07 

The problem to be solved is the provision of a composition comprising at least one of (i) pre-B-cell colony-enhancing factor (PBEF) or (i.) 
phosjhoribosvl pyrophosphate (PRPP) and optionally, forms of nicotinamide, and use thereof to treat diseases or conditions in an animal by 
modulation of the intracellular concentration of nicotinamide adenine dinucleotide (NAD+). 

Dl discloses that the murine pre-B-cell colony-enhancing factor (PBEF) is a nicotinamide phosphoribosyltransferase, the first enzyme in the 
2 vaeeSway aUowtag recycling of nicotinamide to nicotinamide adenine dinucleot.de (NAD+), and found in all tissues examined 
S«pI^S^K Figure 1). Dl also d.scloses that PBEF is up-regulated in activated T lymphocytes. Therefore, Dl discloses 
that PBEF modulates cellular metabolism via the NAD+ salvage pathway. 

D2 discloses the conversion of nicotinamide to nicotinamide adenine dinucleotide (NAEH-) occurs via a nrcotmamide salvage ^pathway in 
wnich mcotLamide phosphoribosyltransferase catalyzes the condensation of nicotinamide with phosphonbosyl ^f^ft^^ 
naces 687-688) Additionally D2 discloses that the human homologue of nicotinamide phosphoribosyltransferase, i.e., pre-B-cell colony- 
SSZZ ^S ffSSpxessed at high levels in tumor cells, suggesting that increased NAD+- turnover confers a selective growth 
advantage to tumor cells (page 689). 

D3 discloses increasing the level of nicotinate phosphoribosyltransferase (NPTI), an enzyme in the NAD+ sd««|»tlmv. creates 
mcreased flux in said pathway, thereby increasing Sir2^1ependent silencing and extendmg yeast cell life span(pages 18881-18882) D3 
furtheSSes uiat ^creased cell life span is facilitated by the increased llux of NAD+ through the NAD+ salvage pathway ha results 
[" m^Son of S Therefore, D3 disc.oL that components of the NAD+ salvage pathway are targets to regulate cel. longevity (page 
18889). 

D4 discloses that nicotinamide is an inhibitor of Sir2. D4 further discloses that increased copy number of Sir2 suppresses recombination 
^dtxS ye^t life span. Similarly, an increased dosage of Sir2 homologue extends the life r, 0 ^t^SS 
mcreased dosage of the human homologue SIRT1 inhibits apoptosis, thereby increasmg cell longevUy (abstract, pages 45099-15 101 ). 

None ofDl-D4 taken independently specif.cally disclose the compositions comprising at J^t °ne of , ^"^X" 6 
foctor (PBEF) or phosphonbosyl pyrophosphate (PRPP), and optionally, nicotinamide, and methods thereof to modulate NAEH via the 
NAT^ Llvage XvTy for me treatment of diseases and conditions in an animal. Therefore the subject matter of claims 1-46 is novel m 
view of any one of D1-D4 taken independently and complies with Article 33(2) of the PCT. 



(Continued in Supplemental Box) 

— " Page 6 of 9 

Form PCT/ISA/237 (Box No. V) (April 2005) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/IB2004/004472 



Box No. VII 



Certain defects in the international application 



The following defects in the form or contents of the international application have been noted : 
Description Defects: 

Paragraph [00132] is redundant in view of paragraph [0068]. 

fZ^sSSS, comply with Rule 1 1.13(a) of the PCT. Drawings should be executed in durable, black, sufficiently dense uniformly 
and well-defined lines. Therefore, the lines depicting the tree in said figure should be amended to comply with Rule 11.1 3(a). 

Figure 9 does not comply with Rule 11.1 3(e) of the PCT. All numbers and letters should be clear. However, the lettering for (A) through 
(I) are not clearly visible. 

Figure 1 2 does not comply with Rules 11.11(a) and 1 1 . 1 3(e) of the PCT. The drawings should not contain text matter . except a s.ngle 
word or words, when absolutely indispensable, or a few short catchwords indispensable for understanding. Additionally said figure 
legend refers to "Figure 1". The figure legend should be removed to comply with Rule 1 1 . 1 1 (a). Further, to comply with Rule 1.13(e), 
afi numSrs aid letters should be cfear. The drawing on page .2/16 is labelled "FIGURES 12(A) - 12(C)"; however, no (A) , "(B) or 
'(C)" designations are present in the figure. 

Figures 13 and 14 do not comply with Rule 11.13(e) of the PCT. All numbers and letters should be clear. However, the panels in said 
figures are not clearly identified as "A" and "B", respectively. 

Figures 15 and 16do not comply with Rules ll.ll(a)and 1 1.13(a) of the PCT. To comply with Rule 1 1.1 1(a), the drawings .should not 
coS text matter except a single word or words, when absolutely indispensable, or a few short catchwords mdispensable for 
und^Sng T^e texfat the bottom of said figures should be removed. To comply with Rule 1 1 . 1 3(a), drawings should be executed ,n 
duSe black, sufficiently dense, uniformly and well-defined lines. Therefore, the arrows and boxes of said Figures .5 and .6 should be 
amended. 

Clan^fclnteins a typographical error in the phrase "animal a sufficient amount of PBEF" 



Claims 4, 13, 25, 35 and 44 contain two instances 
the claim. 

Claim 20 should be amended to end with a period. 



each of "topical" and "intraperitoneal" administration, resulting in redundancy withm 



Form PCT/ISA/237 (Box No. VD) (April 2005) 



Page 7 of 9 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT7IB2004/004472 



Boy No. VIU Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported 
by the description, are made : 

ThedeKptiwi dSs'not comply with Article 5 of the PCT. In paragraph [0004], the document of Revollo et al should be identified as 
available online as DOI:10.1074/jbc.M408388200, as the Sept. 20, 2004 online publication date is disclosed in the present application, and 
the references of Song et al and Hasmann et al are not fully identified. Further, it is unclear what the phrase "INSERT re Amgen/Samal 
PBEF" in paragraph [0004] means. Additionally, there are citations that are not fully identified in the following paragraphs: [0064] to 
[0066], [0068] [0069], [0071] to [0074], [0078], [0079], [00102] to [00104], [00106] to [001 10], [00129], [00132], and [00133]. 

The description does not comply with Article 6 of the PCT. A statement, such as found in paragraphs [0009], [0062], and [00134], which 
implies that the protection sought may be expanded to cover the "spirit" of the invention, should be removed. 



Clam? Moesnot comply with Rule 6.3 (a) of the PCT. As presently drafted, claim 1 comprises a step that consists of a desired result, i.e., 
"optimizing the intracellular concentration of PBEF in the cells", and not the technical features that are required to achieve that result. 
The claim must explicitly state the technical features for which protection is being sought. 

Claim 6 does not comply with Article 6 of the PCT. It is unclear how viral vectors can be a "non viral plasmid vectors" Further, there is 
no Ttecedent for "one or more viral vectors" in claim 3, upon which claim 6 is dependent. It appears that claim 6 should depend on claim 
5. 

Claim 7 does not comply with Article 6 of the PCT. There is no antecedent for "increasing of said PBEF" in claim 3, upon which claim 7 
is dependent. It appears that claim 7 should depend on claim 2. 

Claims 8 9 and 10 do not comply with Article 6 of the PCT. It is unclear what product or process is claimed by the u^ of ^ vague and 
"phrase "by up (deregulating the nucleic acid process which support (increase/repress) the ... production of PBEF . 

Claim 13 does not comply with Article 6 of the PCT. There is no antecedent for "administering of said modulator" in claim 1 1 , upon 
which claim 13 is dependent. It appears that claim 13 should depend on claim 12. 

Claims 16 and 17 do not comply with Article 6 of the PCT It is unclear what ^pradu* -^^^^^^Si^ 
and 1 7 should depend on claim 15. 

Claim 22 does not comply with Article 6 of the PCT. There is no antecedent for "said severe stress" in claim 1, upon which claim 22 is 
dependent. It appears that claim 22 should depend on claim 21 . 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/IB2004/004472 



Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 
Continuation of : Box No. V 
Inventive Step 



Dl or D2 each independently discloses that pre-B-cell colony-enhancing factor (PBEF) has a known role and function in the NAEH- salvage 
pathway and that modulation of PBEF alters the NAD* concentration and flux in different cell types and tissues. D2 additionally 
discloses the roles of PBEF, nicotinamide and phosphoribosyl pyrophosphate (PRPP) in said pathway. However, a skilled artisan would 
recognize that a modification of the level or activity of any enzyme or the level of any precursor in said pathway would result m modulation 
of NAD+ in the cell or tissue of an animal, and that said NAD+ modulation can be used to treat a disease or condition in vivo. D3 or D4 
each independently discloses that targeting components of the NAD+ salvage pathway for modulation increases cell longevity and 
decreases apoptosis. D3 or D4 do not specifically disclose targeting PBEF, PRPP, or nicotinamide for modulation to treat diseases and 
conditions in an animal. However, in view of Dl or D2, in combination with either D3 or D4, which disclose the effect of modulation of 
Sir 2 via NAD+ flux to increase cellular longevity; a skilled artisan would recognize that any component of the NAEH salvage pathway is a 
viable target for modulation of NAD+ via the NAD+ salvage pathway to treat a disease or condition and to mcrease cellular longevity^ 
Additionally standard modes of delivery, administration and carriers of pharmaceutical or cosmetic compositions are well known in the art 
and as such, do not constitute an inventive technical feature. The subject matter of claims 1-46 lacks an ^ventive step i n view of either 
Dl or D2 independently, taken together with either of D3 or D4 independently, and does not comply with Article 33(3) of the PCT. 

Fo"^^ on the question of whether or not they define subject matter that has 

criteria exists m the PCT. Further, the patentability of said claims can depend upon their formulations. J^^^^J^^ 
claims 1-28 relate to subject matter which this Authority is not obliged to examine under Rule 67. l(iv) of the PCT but the a leged effects 
ofTe comb2«is referred to therein for use in the methods appear to represent subject matter that has industrial applicability under 
Article 33(4) of the PCT. 

The subject matter of claims 2<M6 appears to have industrial applicability under Article 33(4) of the PCT. 
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